




IEX 
Ion exchange chromatography (IEX) separates molecules based on 
the ionic interaction of the molecule with the charged support. The 
individual functional group and its pKa can be used to evaluate different 
selectivities in chromatographic separations.  ToyoScreen columns 
are offered in both strong and weak functionalities for both cation and 
anion ligand types.  Figure 3 shows the effect on the separation for the 
available TOYOPEARL ion exchange chemistries when screening protein 
standards. 

AFC 
In affinity chromatography (AFC), the ligands employed are specific to  
a particular protein class or functional group on the accessible surface  
of the target molecule.  ToyoScreen affinity columns are offered in four 
group specific ligand chemistries: AF-rProtein A-650F,  AF-Blue  
HC-650M, AF-Chelate-650M, and AF-Red 650M. AF-rProtein A-650F  
is used for the purification of monoclonal antibodies. AF-Blue  
HC-650M is specific for kinases, phosphatases, dehydrogenases and 
other molecules such as albumin and blood coagulation factors.   
AF-Red-650M is specific for dehydrogenases and other proteins such  
as plasminogen.  AF-Chelate-650M can be converted to either the Ni++ 
or Ca++ form. When converted to the Ni++ form it is an excellent resin for 
metal ligand affinity for molecules containing His-tags. ToyoScreen  
affinity columns allow for the quick assessment of optimum binding 
conditions for any of these columns.   

Method Optimization  

Beyond the determination of “what sticks” during resin screening  
experiments, ToyoScreen columns can be used to quickly establish  
optimum elution conditions. Varying pH, salt type, salt gradients and  
flow rate are common experimental parameters explored.  The effect of 
varying salt type and pH are shown in Figure 4 (next page) for Anti-TSH  
in cell culture supernatant on ToyoScreen Phenyl-650M.
 

Scalability  

Initial results from resin screening and optimization with ToyoScreen  
columns accurately predict the separation behavior at larger scales.   
Figure 5 (next page),  illustrates the similar retention time behavior 
between 1 mL ToyoScreen columns and conventional 7.5 mm ID x 7.5 cm 
analytical columns.  Additionally, Figure 6 (next page) depicts a practical 
antibody scale up in which conditions were set using a 1 mL ToyoScreen 
and applied to a 10 mL semi-preparative column with a different inner  
diameter and length.

Column:       ToyoScreen, 1 mL
Mobile phase A:     20 mmol/L Tris-HCl, pH 8.0 
Mobile phase B:     20 mmol/L Tris-HCl + 0.5 mol/L NaCl, pH 8.0 
Gradient:      B 0-->100% 60min linear
Flow Rate:   1 mL/min 
Samples:     Transferrin, Ovalbumin, Trypsin Inhibitor  1 mg/mL each 

Screening of TOYOPEARL Anion IEC Resins Standard Proteins
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Column:       ToyoScreen, 1 mL
Mobile phase A:     20 mmol/L phosphate buffer, pH 6.0 
Mobile phase B:     20 mmol/L phosphate buffer + 0.5 mol/L NaCl, pH 6.0 
Gradient:     B 0-->100% 60min linear
Flow Rate:   1 mL/min 
Samples:     �-ChymotrypsinogenA, CytochromeC, Lysozyme 1 mg/mL each 

Screening of TOYOPEARL Cation IEC Resins Standard Proteins

0

20

40

50

60

70

80

90

0 10 20 30 40
Time (min.)

(m
v)

30

10

DEAE-650M

SuperQ-650M

QAE-550C

Figure 3.  
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Columns: ToyoScreen (1 mL), Conventional column (7.5 mm ID x 7.5 cm)
Mobile phase A: 0.1 mol/L phosphate buffer + 1.8 mol/L sodium sulfate, pH 7.0
Mobile phase B: 0.1 mol/L phosphate buffer, pH 7.0
Gradient: 30 min linear, 30 CV
Flow Rate: 1 mL/min 
Injection Vol.: 50 µL
Samples: Ribonuclease A, Lysozyme, α-Chymotrypsinogen 
                      1 mg/mL

*) Retention time of conventional column was plotted after converting 
    following equation plotted value = actual  measurement value - 4.82

Comparison of selectivity between ToyoScreen and Conventional Column

Figure 5. 
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1 mL ToyoScreen column

10 mL Semi-preparative column

Comparison chromatograms between ToyoScreen
and Semi-preparative columns

Packing:  TOYOPEARL Phenyl-650M
Mobile phase:  (A) 0.1 mol/L phosphate buffer containing 1.8 mol/L (NH4)2SO4, pH 7.0
   (B) 0.1 mol/L phosphate buffer, pH 7.0
Sample:  Anti-TSH from cell culture supernatant (x4 diluted)

Column Dimensions:
Injection Volume:
Flow Rate:
Gradient Profile:

Gradient Slope*:

* The gradient slope is the change in ionic strength per unit volume. 
  Gradient volume is the product of flow rate and gradient time.

1 mL ToyoScreen

6.4 mm ID x 3 cmL
500 µL
0.5 mL/min; 0.5CV/min; 93 cm/hr
25% B; 0-5 min (isocratic)
50% B: 5 min (step)
50% to 100% B; 5-35 min (linear)

0.06 mol/L/mL

10 mL Semi-preparative

14.6 mm ID x 6 cmL
5000 µL
2.5 mL/min; 0.25CV/min; 90 cm/hr
25% B; 0-10 min (isocratic)
50% B: 10 min (step)
50% to 100% B; 10-40 min (linear)

0.012 mol/L/mL

Figure 6.  
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Column: ToyoScreen Phenyl-650M, 1 mL
Mobile phase A: 0.1 mol/L phosphate buffer +1.8 mol/L ammonium sulfate, pH 7.0
Mobile phase B: 0.1 mol/L phosphate buffer, pH 7.0
Flow Rate: 1 mL/min Gradient:  30 min linear, 30 CV
Injection Vol.: 200 L
Samples: Cell culture supernatant (x4 diluted) (antibody: Anti-TSH)

Effect of eluent pH on chromatogram 
(Separation of cell culture supernatant (Anti-TSH))
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Column: ToyoScreen Phenyl-650M, 1 mL
Mobile phase A: 0.1 mol/L phosphate buffer containing 1.8 mol/L each salt, pH 7.0
Mobile phase B: 0.1 mol/L phosphate buffer, pH 7.0
Flow Rate: 1 mL/min Gradient:  30 min linear, 30 CV
Injection Vol.: 200 L
Samples: Cell culture supernatant (x4 diluted) (antibody: Anti-TSH)

Comparison of chromatogram under different kind of salt conditions
(Separation of cell culture supernatant (Anti-TSH))
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Figure 4.  



Laboratory Benchtop Purifications

Some ToyoScreen affinity columns can be used in simple one step 
laboratory purifications. This can result in either the isolation of a target 
molecule or the removal of an overly abundant impurity such as human 
serum albumin in blood.

Below is a list of applications using certain ToyoScreen affinity  
chemistries:

Removal of human serum albumin
ToyoScreen AF-Blue HC-650M has a very high capacity for HSA as 
shown in Figure 7. It can be used to remove HSA or to purify albumin 
conjugated molecules.

Purification of histidine tagged (his-tagged) proteins
A popular purification technique for both bench scale and large scale 
purification is the attachment of the amino acid, histidine, to a protein, 
and using a chelate column in the Ni++ form to selectively bind and elute 
the protein. The histidine tag is subsequently cleaved from the protein 
for further work.

As shown in Figure 8, ToyoScreen AF-Chelate-650M can be placed into 
the Ni++ form and used to purify his-tagged proteins.

Monoclonal antibody purification
ToyoScreen AF-rProtein A-650F has a new recombinant protein A 
attached to it as shown in Figure 9. It has a binding capacity of 32-34  
mg-mAb/mL. It is very base stable, Figure 10, and can be cleaned with  
0.1 mol/L NaOH.
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Column:  ToyoScreen Chelate-650M (Ni-chelate), 5 mL
Starting Buffer:  20 mmol/L NaPi, pH 8.2, 0.01%NaN3
Buffer B:  0.5 mol/L Imidazol, 20 mmol/L NaPi, pH 7.4, 0.01% NaN3 
Flow rate:  1 mL/min, at RT, 
Gradient:  0-25 min=0% B, 25-85 min=0-50% B,
                 85- 90 min=100%, 90-100 min=0% B
Sample:  His-tag NusG crude extract (5 mL, 10 mg, 20 mmol/L
                NaPi, pH 8.2, 0.01%NaN3)

Purification of His-tag NusG crude extract

Figure 8. 
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Resin:  TOYOPEARL AF-rProtein A-650F
Column size:   4.6mm ID x 10cm; DBC (10% breakthrough) 
Mobile phase: Buffer A: 0.15mol/L NaCl in 0.02mol/L sodium 

   phosphate buffer, pH 7.2
   Buffer B: 0.10mol/L citrate buffer, pH 3.0

Cycle volumes:    5 column volumes binding buffer
 10 column volumes elution buffer

      3 column volumes 0.1mol/L NaOH, 
    (16 min contact time)

       5 column volumes H2O

CIP Stability to 0.1mol/L NaOH 

Figure 10. 
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Ordering Information  

P/N	 Description	 Comment 
Ion Exchange		   
21360	 ToyoScreen DEAE-650M, 1 mL	 1 mL  x  6 each 
21361	 ToyoScreen DEAE-650M, 5 mL	 5 mL  x  6 each 
21362	 ToyoScreen SuperQ-650M, 1 mL	 1 mL  x  6 each 
21363	 ToyoScreen SuperQ-650M, 5 mL	 5 mL  x  6 each 
21364	 ToyoScreen QAE-550C, 1 mL	 1 mL  x  6 each 
21365	 ToyoScreen QAE-550C, 5 mL	 5 mL  x  6 each 
21859	 ToyoScreen GigaCap Q-650M, 1 mL	 1 mL  x  6 each 
21860	 ToyoScreen GigaCap Q-650M, 5 mL	 5 mL  x  6 each 
21366	 ToyoScreen CM-650M, 1 mL	 1 mL  x  6 each 
21367	 ToyoScreen CM-650M, 5 mL	 5 mL  x  6 each 
21368	 ToyoScreen SP-650M, 1 mL	 1 mL  x  6 each 
21369	 ToyoScreen SP-650M, 5 mL	 5 mL  x  6 each 
21370	 ToyoScreen SP-550C, 1 mL	 1 mL  x  6 each 
21371	 ToyoScreen SP-550C, 5 mL	 5 mL  x  6 each 
21868	 ToyoScreen GigaCap S-650M, 1 mL	 1 mL  x  6 each 
21869	 ToyoScreen GigaCap S-650M, 5 mL	 5 mL  x  6 each
21870	 ToyoScreen MegaCap II SP-550EC, 1 mL	 1 mL  x  6 each 
21871	 ToyoScreen MegaCap II SP-550EC, 5 mL	 5 mL  x  6 each 
21992	 ToyoScreen Q-600C AR	 1 mL  x  6 each
21923 	 ToyoScreen Q-600C AR	 5 mL  x  6 each

Hydrophobic Interaction		   
21372	 ToyoScreen Ether-650M, 1 mL	 1 mL  x  6 each 
21373	 ToyoScreen Ether-650M, 5 mL	 5 mL  x  6 each 
21374	 ToyoScreen Phenyl-650M, 1 mL	 1 mL  x  6 each 
21375	 ToyoScreen Phenyl-650M, 5 mL	 5 mL  x  6 each 
21376	 ToyoScreen Butyl-650M, 1 mL	 1 mL  x  6 each 
21377	 ToyoScreen Butyl-650M, 5 mL	 5 mL  x  6 each 
21378	 ToyoScreen Hexyl-650C, 1 mL	 1 mL  x  6 each 
21379	 ToyoScreen Hexyl-650C, 5 mL	 5 mL  x  6 each 
21380	 ToyoScreen PPG-600M, 1 mL	 1 mL  x  6 each 
21381	 ToyoScreen PPG-600M, 5 mL	 5 mL  x  6 each
21892        ToyoScreen Phenyl-600M, 1 mL	 1 mL  x  6 each
21893	 ToyoScreen Phenyl-600M, 5 mL	 5 mL  x  6 each
21494	 ToyoScreen Butyl-600M, 1 mL	 1 mL  x  6 each
21495	 ToyoScreen Butyl-600M, 5 mL	 5 mL  x  6 each
21382	 ToyoScreen SuperButyl-550C, 1 mL	 1 mL  x  6 each 
21383	 ToyoScreen SuperButyl-550C, 5 mL	 5 mL  x  6 each

P/N	 Description	 Comment 
Affinity		   
21384	 ToyoScreen AF-Chelate-650M, 1 mL	 1 mL  x  6 each 
21385	 ToyoScreen AF-Chelate-650M, 5 mL	 5 mL  x  6 each 
21386	 ToyoScreen AF-Blue HC-650M, 1 mL	 1 mL  x  6 each 
21387	 ToyoScreen AF-Blue HC-650M, 5 mL	 5 mL  x  6 each 
21388	 ToyoScreen AF-Red-650M, 1 mL	 1 mL  x  6 each 
21389	 ToyoScreen AF-Red-650M, 5 mL	 5 mL  x  6 each
22810	 ToyoScreen AF-rProtein A-650F, 1 mL	 1 mL  x  6 each
22811	 ToyoScreen AF-rProtein A-650F, 5 mL	 5 mL  x  6 each		
	   
Mix Packs		   
21392	 ToyoScreen IEC Anion Mix Pack, 1 mL	 1 mL  x  5 Grades 
	 (DEAE-650M, SuperQ-650M, QAE-550C, 	 x 1 each
	 GigaCap Q-650M, Q-600C AR) 
21393	 ToyoScreen IEC Anion Mix Pack, 5 mL	 5 mL  x  5 Grades  
	 (DEAE-650M, SuperQ-650M, QAE-550C, 	 x 1 each
	 GigaCap Q-650M, Q-600C AR) 
21394	 ToyoScreen IEC Cation Mix Pack, 1 mL	 1 mL  x  5 Grades  
	 (CM-650M, SP-650M, SP-550C, GigaCap CM-650M, 	 x 1 each

 	 GigaCap S-650M) 
21395	 ToyoScreen IEC Cation Mix Pack, 5 mL	 5 mL  x  5 Grades  
	 (CM-650M, SP-650M, SP-550C, GigaCap CM-650M, 	 x 1 each 
	 GigaCap S-650M)

 21396	 ToyoScreen IEC Mix Pack, 1 mL	 1 mL  x  6 Grades  
	 (GigaCap Q-650M, SuperQ-650M, Q-600C, 	 x 1 each 
	 GigaCap CM-650M, GigaCap S-650M, SP-550C) 
21397	 ToyoScreen IEC Mix Pack, 5 mL	 5 mL  x  6 Grades  
	 (GigaCap Q-650M, SuperQ-650M, Q-600C, 	 x 1 each 
	 GigaCap CM-650M, GigaCap S-650M, SP-550C) 

21398	 ToyoScreen HIC Mix Pack, 1 mL	 1 mL  x  6 Grades  
	 (PPG-600M, Phenyl-600M, Phenyl-650M Butyl-600M, 	 x 1 each 
	 Butyl-650M, Hexyl-650C) 

	  
21399	 ToyoScreen HIC Mix Pack, 5 mL	 5 mL  x  6 Grades  
	 (PPG-600M, Phenyl-600M, Phenyl-650M Butyl-600M, 	 x 1 each 
	 Butyl-650M, Hexyl-650C) 

	  	  
ToyoScreen Column Accessories
21400	 ToyoScreen Column Holder	  
42194	 ToyoScreen Holder w/ Fittings	 Includes 21400, 		
		  42195 and 42196 (qty. 2) 
42195	 Column to Column Connector	  
42196	 M6 Adapters (2)

Please note that all of the ToyoScreen packages shown above require a ToyoScreen column holder either PN 21400 or 42194 for operation.

For detailed instructions of  ToyoScreen Assembly,
please view the video on our YouTube channel:

www.youtube.com/tosohbiosciencellc

ToyoScreen Holder disassembled with M6 Adaptors (42196) ToyoScreen column in fully assembled ToyoScreen Holder



ToyoScreen Process Development Columns

More information on ToyoScreen process development columns  
and LabPaks of bulk resin can be found on our website

www.separations.us.tosohbioscience.com

Tosoh Bioscience, ToyoScreen, TOYOPEARL and TOYOPEARL GigaCap are registered trademarks of Tosoh Corporation.
YouTube is a registered trademark of Google Inc. Corporation




